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PATENTS ACT 1977 
A10587GB 

Title: lulxusiDii Detector 
DescaiDtion i^f Invention 

This invention relates to an inlrusian detector for a vehicle, particularly 
btit not exchisivety to an intrusion detector for a vehicle comprising a trailer for 
a tractor traUer bombmation, and also to a vehicle comprising an intrusion 
detector. 

When a vehicle is ads^rted to transport goods. It is desirable that the 
vehicle be secured against iraau&orised entiy. whether for the purposes of theft 
for coaoealire a person therdn, or otherwise. It is known to seal vehicle doois. 
such that it is apparent if the doors have been qpmed, but it reqirires periodic 
inspection o.: the seal to check that it is intact, and where it is desirable for a 
vehicle to b*> iqpealedly opened, for exan^le for inspection or loading such a 
seal m^ not be apiapprifltB. It is also known to use hand held carbon dioxide 
probes to dieck a campariment of flie vehicle for the presence of carbaa 
dixHdde from human respiration, but again such checks may caily be mad© at 
widely sepa ated intervals, and only on a amaU proportion of aU possible 
vehicles, for example of vehicles passing through a customs post 

An aim of the mvention is to provide a new or hnproved intrusion 

detector for » vehide. 

Aocctdhig to a first aspect of the invention, we provide an intrusion 
detector for a vehicle, the detector being attachable to the vehicle, wherein the 
intrusion dfiyiector ccanprises a carbon dioxide detector responsive to the 
presence of oatbon dioxide m a compartment of the vehicle, and wherehi the 
intrusion det^tor is operable to generate an alarm if the proportlan of carbcm 
diosside in thi? compartment exceeds a selected level, 

Thevihlclemay oomjolses atrailerfor attactor-traUeroombmatlon. 
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The iatrmsioA detector ni^ b© adaptable to be mounted on the vehicle 
and wherein may be duct is larovided whereby air fiom Ae aompartment may be 
passed to fkv carbon dioxide detector. 

Hie intrusion detector may compiise a fen to pass air fiom the 
compartment to the carbon dioxide detector. 

The intrusion detector may be connectable to a power supply of the 
vehicle and may fbrther comprise a batteiy which may be charged by the power 

The selected level of carbon dioxide may be at least 2500 ppm, and 
preferably at least 3500 ppm, and most preferably at least 2000 ppm. . 

The alarm may comprise at least one of an audible alanzi^ a visual alarm, 
and the trausmission of an alarm message. 

Accoi ding to a second aspect of the mvention^ we provide a vehicle 
comprismg an intrusion detector. 

The \^iole may comprise a trailer and the intrusion detector may be 
moontBd on a outer surfece of the vehicle. 

An embodiment of the uiveation will now be desmbed by way of 
example tmbr widi refenmce to Ihe accompanying drawmgij whOTeio; 

Figim: 1 is a diagrammatic illustration of a vehicle provided with an 
intrusion detector embodying die present invention, 

Figur<5 2 is a perspective view of an intrusion detector embodying the 
present invention, 

Figun? 3 is a side view if the intrusion detector of Figure 2, and 

Figmt^ 4 is a diagrammatic illustration of the intrusion detector of Figure 

2. 

Refening now to Figure 1. a vehicle is shown comprising a trailer 10. La 
tins example, the trailer is conventional and intended to be drawn by a tractor 
11 havmg a cab 11a, The trailer 10 is provided with an intrusion detector 12 
embo4yuig tlie present invention. La this exanqple, tbe intrusion dctectOT 12 is 
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mouDled ead^nally of Hib trailer 10 at a positioa located towards the top of a 
forward wall lOs of the trailer 10. As seen in Figure 1. the trailer lO and tractor 
11 aie connected in conventional manner by convemioaal electrical and 
pneumatic connections 13 as shown, and the intru^d^Hl detector 12 may be 
comiectedtooij^prmtesupply.ofpowerfromliietractarll. TtetaflerlO 
comprises a compartment lOL compri^g a closed volimie in which goods 1^ 

be carried. 

Referring now to Figures 2 to 4, tie intrusion detector 12 comprises a 
case 14 wlutih is resistant to attempt to remove or damage the ialmsion detector 
12. Jn the presait example, the case 14 comprises a cover 15 conqoising 
stahiless steal attached to a galvanised steal chassis 16. Hie cover 15 is 
attached to f,ie chassis 16 by suitable tamper resistant fixings 17, in iiie present 
exainple t«riper resistant screws. The case 14 is preferably wea&er proof. A 
tamper switch may be provided connected to the cover 1 5 to cause the alarm 25 
to be actibvattjd when the cover 15 is removed. 

The intrusion detector 12 comprises a duct 18 which extends into the 
interior of the campartmeut where intniBion detection is required, in the present 
example intc the compartment 10b ofthe trailer 10. In the present sample, the 
intrusion detector is further provided with a fen 19 which draws ak in to>ngh 
the duct 18 end passes the air over a carbon dioxide detector 20. The mtrusian 
deteotor 12 comprises a suitable electomic controller 21 v*ich is powered by a 
power comiection 22 and/or hy a suitable auxiliaiy power source, in the present 
example a tettery 23. The controller 21 is connected by a line 24 to the carbon 
dioxide deteirfwr 20 to receive a signal d^endent on the proportion of carbon 
dioxide in the air diHWii in througji the duct 18. The auxiliary power means 

may comprise, in addition to or in place of the battery, other means sucii as a 
solar panel to generate power. The controller 21 may be operable to deactivate 
itself if the power available in the auxiliary power means has dropped below a 
particular level. 
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To allow foe actuation aad deactivation of tbte device, tfie controller 21 is 
provided wifli a control connection 21a- The control conne^on 21a may 
ttaDsmit activation and deactivation signfllg to fbe controU^ 21, for exanxple 
froniac(Hmolsystem21jbintfaecah Xlaoftfaet^^ The controller may 
also transmit informatiou on the control comiection 21a, such as power leyel 
inforoxatian, alarm status inforraation or any other information as desired. The 
control conceclion 21a may instead comprise a wireless connectian^ such a^ a 
radio or infni-red connection. 

The intruai<»i detector 12 is ibrther provided wifih a suiteOiile alami> 
. generaDyincUcated at 25 and coraiectBd to the controller 21 lathis 
example, the alarm m«ns 25 comprises an externally visible strobe Hj^t 27 and 
an audible siren 28, mounted internally wifihin the case 14, Altematively, or 
additionally, the intrusion detector 12 may be operable to transmit a message by 
any appropriate means to a suitable redpient alerting them to the mtnision. For 
example, a message may be transmitted by ladio or hy cellnlar radio telephone 
or by other raeans as desired to the police or to a vehicle control centre or to a 
personal conmiunication device carried by the driver or otherwise. Where Ihe 
intrusion detewstor 12 is provided with a wireless comiectiazL» eJEther in place of 
the control comiedion 21a or as part of means.of transmitthig an alarm, status 
information msy be made available where desired, for example to customs 
officials or other inspectors as desired. 

In operation, when it is desired to protect the vehicle 10 agauist 
unauthorised intrusion, the intrusion detector 12 is activated. If the timler 10 is 
connected to the tractor 11 and power is being suppEed from the tractor 11 to 
the trailer lO^ the intrusion detector 12 may draw power from the power 
connection iJ2* othervrise the intrusion detector will be powered from the 
auxiliary pov/er source 23, Air from the compartment 10b is drawn in through 
the duct 18 by the fan 19 and passed over the carbon dioxide generator 20. To 
conserve power, it will be apparent that the fim 19 need not be operated 
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continuously, but Art the air in the compartment 10b may be tested at intervals, 
for example every 15 minutes and the fen 19 operated for tHe period of time 
necessary to take a sample. Alternatively, it may be possftile to omit the fen 19 
by mounting: the carbon dioride detector 20 such that sufSdcnt air ftom liie 
compartmeir: can be measured by the detector 20 vridiout being actively drawn 
through the duct 18. The carbon dioxide detector 20 is respojisive 1o the 
pippc^on of carbon dioxide in the air m the compartment 10b and is 

to' generate .m ^p^op^ signal on line 24 to the controU^ 21, When the 
proportion of carbon dioxide in Ihe ohainbef 10b exceeds a preselected level, 
. in the present example at least 2500 ppm and in practise at least 2000 ppm and 
more prefertibly at least 3500 ppm, this .«ri]l be deemed to be evidence of a 
person enter ing the compartment 10b and causing the level of caAon dioxide 
to rise by vbhie of respiration of that person within the ocanpartment lOfe.. On 
detecting the mtrusion, the controller 21 will activate the alarm 25, providing a 
^dsual and/cr an audible wamhig and/or generating an alarm message as 
discussed above. The controller 21- will preferably "latch" so the alarm will 
conthme to sound even if the carbon dimdde proportion hi the compartment lOb 
fills bdowtlie sdectBd level, and the case 14 is preferably sufficiendy stur^^to 
avoid conceited physical attack tan^^ering to sUence or dth^ internet 
the alarm 25 

When it is desired to legitimately enter the oompariment 10b, the 
intrusion detsctor 12 may be deactivated. 

Ih the present acairq>le. it is intended that the intoision detector 12 will 
in a defeult slate be active. To permit legitimate entry to the compartment 10b, 
for loading («r inspecdon pmposes. the infruaion detector 12 is deactivated by 
the driver by following a series of actions using the ignition, directional 
indicators and stop lights in the cab lla. The timing and patteo, of the adiods . 
will be monitored by control system 21fe which m^ be a micro-processor, for 
example ivtdgorifimiicint^on. It will be apparent that tiie control syston 
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2 lb may thea send a signal on the control connection 21a to actdve or deactivate 
the intrasioji detector 12, or may sead details of the actions petfonned on 
aonncction .21a to tte controller 21, wiiidi may fbsa decide to activate or 
deactivate the intrusion detector 12 itself on the basis of the recdved 
mfoimatian. 

A similar process of actions peifonned by the driver may be used to 
active the intrusion detector 12. Alternatively, it be envisaged that the 
intrasion deiBctor 12 will return to its acthre state after a set time period has 
el^sed unless the deactrvation actions are performed again. 

Wher. it is desiied to uncouple Ihe tcailer 10 from the tractor 11. a 
similar s^s of aodons uaay be penfoimed. By pafcnning fee ^prqpriate 
series of actions, the ddvQ- may leave the intrusion device on the trailer in an 
activated or deactivated state as ^rtqjriate. It might be envisaged feat if the 
tractor 11 Emd trailer 10 are separated wifeont appwjpriate actions being 
performed, the CQntroIIer 21 may detect fee loss of signal on fee control line 
21a and may activate fee alainoL, for example as a response to what made an 
attempted feuft of fee tractor 10 or trailer 1 1 . 

The carbon dioxide detector 20 and contcoller 21 can be implaneirted as 
desired. Fcx exan^ile, fee carbon dioxide detector 20 may send a signal 
comprisiiig b voltage which is proportiojial to the proportion of carbon dioxide 
detected in fee air ftom fee conqyartment 10b, and fee controller 21 may 
activate fee <ilarm 25 when that voltage passes a level set on fee controller 21. 
Altiwnativel>, fee carbon dioxide detector 20 may be operable to pass a signal 
to fee controller 21 only wiien fee iwqportion of carbon dioxide in fee air of fee 
compaitmeni lOfe exceeds a pre-seleoted level set on the carbon dioxide 
detector 20 and fee controller 21 may aotrrate fee alarm 25 in response to feat 
signal. The jiroportion of carbon (Uoxide at which fee alarm is activated m^ be 
set Bt fee fectory* or adjustment means, for exantple a variable resistor or ofeer 
^fprojaiate laeans may be provided on fee carbon dioxide detector 20 and/or 
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cantroncT 21. The i«coportion of carbon dioxide at which the alam is activated 
should be «dcctod in view of the normal conditions -wtfein ihe comp^eitf 
lOfe to avoid a felse alarm, that is triggering the alarm when no intruder is 
present, but to ensure that the alarm is activated by the presence of an tatruder 

-without undue delay. 

In th.3 present specification "comprises" means "includes or consiste of 

and "con^riuing" means "including or consisting of. 

Hie features disclosed in the fbiegoing description, or the following 
claims, or ib e accompanyhig dravrings, expressed hi ihdr specific forms or in 
terms of a means for perfonning the disclosed ftnctipn, or a method or process 
for alteimng the disclosed result, as appropriate, m^. s^watdy, or in any 
combination of sudi features, be utilised for realishig the tavenlion in diverse 
forms thereof. 
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CLAIMS 



1 - An irirusion detector for the vehicle, the detector being attachable to iSi^ 
vehicle, wbsiein the intruskm defector comprises a carbon dioxide detector 
responsive to the presence of carbon dioxide in a compartmait of the vehicle, 
and wherein the intrusion detector is opwable to generate an alarm if the 
proportion of carbon dioxide in the cortipfirtnient exceeds a selected level. 

2. An intrusion detector according to claim 1 wherdn the vrfiiole 
comprises a tiailGT for a tractor-trafler combination, 

3« An I'ltrusion detector according to claim 1 or claim 2 wherein the 
intrusion defector is adapted to be moimted on the extedor of the vehicle and 

wfaei:ein a duct is provided whereby air £x>m the compartment may be passed to 

the carbon dioxide detector. 

4. An irdiusion detector according to claim 3 wherein a fen is provided to 
pass aur fironi the comypartment to ibjG carbon dioxide detector* 

5- An iiifrusion detector accofding to any one of the preceding claims 
coiinectable to power supply of the vehicle and further comprising a battery 
which may be charged by the power siipply, 

6. An intrusion detector according to any one of the preceding claims 
wheoceln in the selected level of oaibon dioxide is at least 2500 ppxn, and 
preferably ai: least 3500 ppm, most preferably at least 2000 ppm. 



i 
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7.. . An iitrusioo detector according to any one of the preceding claims 
^erwn the alarm comprises at least one of an audible alann, a visual alarm, 
and the trantanlssion of an alam message. 

8. An iDtrusion detednt substantially as -heranbefore described with 
reference to and as shown in the accompanying drawings. 

9. A vddde comprising an intrusion detector accordins to any one of the 
precedii^ cldms. 

10. A vduole according to olBiro 9 -v^erein the vehicle conqxrises a 

and wherein the inlrusion detector is mounted on a oxter surfece of the vidncle. 

11. A veiicle substantially as hereinbefore described with reference to axxd 
as shown in he accompanying drawings- 

12. Any rovel feature or novel camWnation of features described htacin 
and/or in the accompanying dram^^igs. 
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ABSTRACT ' 

Title: Aatnisicm Detector 

An intrusion detector for the vehicle, the detector being attachable to the 
vehicle, vrtwarein Ihe intmsioEn detector comprises a carbon dioxide detector 
responsive t<j the presence of carbon dioxide in a compartment of the vehicle, 
and wherein the intrusion detector is opaable to gaacgnste an alarm if the 
proportion o:r carbon dicedde in the volume eofceeds a selected level. 
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